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The newly synthesized 2-acylcyclohex-2-enones 1 photo-
cycloadd selectively to the C–C triple bond of 2-methylbut-
1-en-3-yne giving diacylcyclobutene derivatives 4 and 5, and
they react with 2,3-dimethylbut-2-ene in an overall
[4+2]-photocycloaddition to afford benzopyranones 7.

We have recently published results1,2 on the photocycloaddition
of cyclohex-2-enones to 2-methylbut-1-en-3-yne, showing that
the substitution pattern on C(2) of the enone has a pronounced
influence on the outcome of the reaction. While the (parent)
cyclohex-2-enone affords mainly bicyclo[4.2.0]octan-2-ones
resulting from [2 + 2]-cycloaddition to the C–C double bond of
the enyne, 2-alkylcyclohex-2-enones give naphthalen-1(2H)-
ones via 1,6-cyclization of the triplet biradical intermediate.
Finally, 2-cyanocyclohex-2-enone yields a mixture of these two
types of compounds and, in addition, one product resulting from
cycloaddition to the C–C triple bond of the enyne. Here we
report on the synthesis of the hitherto unknown 2-acylcyclohex-
2-enones 1a and 1b and on their unprecedented behaviour on
irradiation in the presence of this same enyne or of 2,3-dime-
thylbut-2-ene, respectively.  C-Acylation of 2,2-dimethylcyclo-
hexanone (2)3 with either LDA–acetyl cyanide or NaOMe–
ethyl trifluoroacetate affords 2-(1-hydroxyethylidene)-
6,6-dimethylcyclohexanones 3a and 3b in 60 and 62% yield,
respectively.4 Dehydrogenation to 1a and 1b is then achieved
by treatment5 of 3 with PhSeCl and then H2O2 in 96 and 90%
yield, respectively (Scheme 1).6–8

Monitoring the irradiation (l > 340 nm) of an argon-
degassed solution of 1a (0.1 M) and 2-methylbut-1-en-3-yne
(1 M) in benzene by GC indicates the formation of two new
products, 4a and 5a, in a 1+1 ratio. At degrees of conversion of
1a higher than 40–45% the photoproducts start to undergo
secondary reactions. Under the same conditions 1b gives a 2+3
mixture of 4b and 5b. In preparative runs9 the photoproducts
were separated, isolated and identified as being regioisomeric
1-acylbicylo[4.2.0]oct-7-en-2-ones (Scheme 2).10

Similarly, monitoring the irradiation of 1 in the presence of a
tenfold molar excess of 2,3-dimethylbut-2-ene in benzene

indicates the formation of two new products 6 and 7, in a 3+1
ratio from 1a and in a 2+1 ratio from 1b, the major products 6
again undergoing consecutive photoreactions. After isolation as
above9 the major products 6 turned out to be (the expected)
1-acylbicyclo[4.2.0]octan-2-ones—which then undergo a-
cleavage to afford aldehydes—while the minor products 7 were
identified as being 3,4,4a,5,6,7-hexahydro-8H-isochromen-
8-ones (Scheme 3).11

The behaviour of 1a and 1b contrasts that of 6,6-dimethyl-
2-pivaloylcyclohex-2-enone12 which on the one hand is ther-
mally more stable, i.e. it does not enolize, but on the other hand
does not photocycloadd to alkenes or enynes, most probably
because of the (steric) bulk of the tert-butyl substituent. Despite
their pronounced lack of (thermal) stability, which can
nevertheless be controlled by careful handling,5,13 2-acylcyclo-
hex-2-enones 1a and 1b turn out to be remarkable substrates for
intermolecular photocycloaddition reactions a) due to the fact
that on reaction with the enyne excited cyclohexenones 1 give
(novel) cyclobutene adducts selectively, thus corroborating the
assumption2 that the amount of this type of cycloadduct will
increase with decreasing reduction potential of the (excited)
enone, and b) because photochemical [4 + 2]-cycloadditions of
s-cis enones to alkenes to give dihydropyrans have not been
reported so far in the literature. Further studies aiming at the
improvement in the product ratio pyran vs. cyclobutane are in
progress.
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